A recently reported transition in the electrical resistance of different natural graphite samples suggests the existence of superconductivity at room temperature. To check whether dissipationless electrical currents are responsible for the trapped magnetic flux inferred from electrical resistance measurements, we localized them using magnetic force microscopy on a natural graphite sample in remanent state after applying a magnetic field. The obtained evidence indicates that at room temperature a permanent current flows at the border of the trapped flux region. The current path vanishes at the same transition temperature T c ≃ 370 K as the one obtained from electrical resistance measurements on the same sample. The overall results support the existence of roomtemperature superconductivity at certain regions in the graphite structure and show that the used method is suitable to localize the superconducting regions.
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To prove the existence of superconductivity in certain small regions of a macroscopic sample, usual experimental methods that show zero electrical resistance and/or magnetic flux expulsion are not always well suitable. This is the case where the superconducting regions are localized within a two-dimensional interface at which no easy access for direct electrical contacts to the regions of interest is possible. Moreover, if the size of the superconducting regions is much smaller than the effective London penetration depth, in addition to demagnetization effects, the flux expulsion, i.e. the Meissner effect, might be immeasurable. In this case, an alternative proof for the existence of superconductivity can rely on the observation of dissipationless currents that maintain a magnetic flux trapped at certain regions of the sample or interface. Recently published results [1] suggest that graphite samples show a superconducting-like transition at surprisingly high transition temperatures T c 350 K.
The observation of Bragg peaks in X-ray diffraction (XRD) measurements corresponding to the two possible stacking orders of graphite, rhombohedral and hexagonal, suggests their interfaces as the regions where superconductivity can be localized [2] [3] [4] [5] due to existence of flat bands [6] [7] [8] .
The sample used was cut from a large natural graphite sample from a mine in Sri Lanka.
Before we started the MFM measurements, the sample was previously characterized with the electrical resistance four-terminals measurements. The temperature dependence of the resistance and of the remanence (three point measurements) after applying a certain magnetic field, agree with published results for similar samples, see [1] . According to XRD measurements, the sample has two well defined stacking orders, i.e. Bernal and rhombohedral order [1] . This implies that interfaces between the two stacking orders exist inside the sample, as TEM pictures indicate [1, 9] . In addition, interfaces between two crystalline regions of similar stacking order, but which are rotated around the a common c-axis, are possible. The two phases and the interfaces have large influence on the electrical transport properties [10] .
For the localization of dissipationless currents in a graphite sample produced after we remove an applied magnetic field on the sample in the zero field cooled (ZFC) state, we selected an available magnetic force microscope (MFM) Nanoscope IIIa from Digital Instruments, which provides images of a phase signal proportional to the second derivative of the stray field component, see, e.g., [11] . Tapping mode is used to obtain the topography, the tip is then raised just above the sample such that a constant separation between sample magnetic/reflective coating: CoCr. For the resistance measurements an AC LR700 bridge (four-terminal sensing) was used with a current peak amplitude of 0.3 mA.
In order to carry out the temperature dependent MFM measurements from 290 K to 400 K, a special Cu-plate sample holder was prepared with a heater and a thermometer at the bottom area. The Cu-plate as well as the sample were connected to ground. The substrate with the sample was fixed using varnish at the upper part of the Cu-plate. The temperature was increased such that there was no overshoot, and kept at constant value throughout the measurements. After the measurements at the maximum temperature were done, the sample was cooled to room temperature without any application of a magnetic field. No phase shift has been detected in this state. Furthermore, a new tip was installed and the sample was scanned again with the same result. Therefore, we rule out the possibility of ferromagnetic order in the sample.
A calibration of the MFM tip response has been done introducing an electrical current on Au loops of ring geometry of ≈ 1 µm width and 10.5 µm diameter patterned by electron beam lithography. The dependence of the phase signal on current and scan height were monitored, in order to obtain the effective magnetic moment and tip-dipole distance [12, 13] . This can be used to give only a rough estimation of the magnetic field, as the magnetic decay length of the sample is unknown. The high temperature measurements have been done using the same current Au-loop to test the response of the MFM tip.
The very first MFM measurements were done with the sample in the virgin state. For that the sample was heated to 390 K and cooled down at zero applied field to 293 K. 2(b) , is similar to the one observed in high-temperature superconducting oxides in remanence [16, 17] . In that case a modified Bean model based on a finite lower critical field H c1 and vortex pinning was used to understand the origin of the current line known as the Meissner hole (for a review see [18] ). In the case of our graphite sample, however, from the simple Ginzburg-Landau relation for H c1 ∝ 1/λ 2 ⊥ , taking the effective penetration depth as the one derived by Pearl [19] for very thin films λ ⊥ = 2λ
the thickness of the superconducting interface ∼ distance between graphene planes) one expects a negligible H c1 . Moreover, due to the expected huge penetration depth, the pinning of pancake vortices at the interfaces should be rather negligible at such high temperatures. In contrast, the maximum in the remanence measured by the resistance is just below the transition (blue points in FIG. 3(l) ). This fact suggests that the magnetic field at remanence is produced by macroscopic (or mesoscopic) current loops, which originate fluxons. These pinned fluxons are the origin for the remanent state of the magnetic field and the irreversible behavior observed in the electrical resistance.
In conclusion, through MFM measurements done on a natural graphite sample that shows a transition in the electrical resistance and its remanence at T c ≃ 370 K we could localize a current line as the origin for the trapped flux. This current remains for several weeks basically unchanged but it shows creep. The current line vanishes irreversibly at the same temperature as the electrical resistance shows a transition. Our results indicate that MFM as well as other scanning magnetic imaging techniques can be used to identify the regions of graphite samples were superconductivity is localized. This will undoubtedly help to further characterize the superconducting interfaces and/or other regions of interest in graphite, paving the way for their future device implementations.
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